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or a diet deficient in choline, each of which
interfere with lipoprotein synthesis in different
ways. There is some evidence that choline de-
ficiency impairs the production of phospholi-
pids, which are an essential constituent of lipo-
proteins.

It still remains unexplained how the various
chemicals and toxins which cause fatty change
in the liver affect also the cells of various other
tissues. With the exception of the intestinal
mucosa, which shares with the liver the prop-
erty of converting fat to lipoprotein, tissue cells
in general expend fat mainly by oxidative
breakdown. It therefore seems likely that the
various chemicals and toxins which produce
widespread fatty change interfere in some way
with this latter process.

Effects of fatty change

Fatty change results from cell injury, but varies
in degree in different types of cell injury. For
example, liver cell necrosis in viral hepatitis is
not preceded or accompanied by any signific-
ant degree of fatty change, but there is severe
fatty change associated with liver cell necrosis
in phosphorus poisoning. Also the gross fatty
change in the liver which may accompany obes-
ity or alcoholism is not itself usually accom-
panied by severely impaired hepatic function.

Fat accumulates less rapidly in the other
organs than in the liver but, as in the liver, the
important factor is the severity of the cell
injury, which is not reflected by the degree of
the fatty change.

Fatty change in the heart may indicate severe
myocardial injury, from which heart failure
may result. For example, in severe anaemia at-
tributable to a lesion requiring surgical inter-
vention, such as recurrent haemorrhage from a
peptic ulcer, it is important that, when practic-
able, the anaemia should be treated and time
allowed for the myocardium to return to
normal before any major operation is under-
taken. The administration of a large volume of
blood or packed red cells over a short period
carries a risk of overloading the impaired myo-
cardium, especially if followed immediately by
major surgery,

Pathological obesity

Obesity, the accumulation of excessive amounts
of adipose tissue, is a subject in which it is dif-

ficult, if not impossible, to draw a sharp divid-
ing line between physiological and pathological
states. However, there is no doubt that gross
obesity is harmful, and must be regarded as
pathological.

Causes. Basically, obesity is very simply ex-
plained, being due to a dietary intake of calor-
ies in excess of those expended to provide energy
for the body's metabolism. It is thus attribut-
able to overeating, particularly of carbohy-
drates and fats, often combined with lack of
exercise. Attempts to demonstrate metabolic
differences between fat and thin people, e.g. in
efficiency of intestinal absorption or in basal
metabolic rate have, in general, been unsuccess-
ful and the main problem of obesity appears to
be the cause of overeating, a subject involving
psychological factors which will not be discus-
sed here. Some individuals, however, seem to
be predisposed to obesity more than others,
and genetic factors may be involved, as in some
inbred strains of animals. It has been observed
that when healthy young adults are given a
high calorie diet and kept at rest in bed, those
who are overweight gain more weight than the
thinner subjects. The activity of the thyroid
gland, by influencing the rate of general met-
abolism, has an important influence on energy
expenditure, and the pituitary, adrenals and
gonads all influence the amount of fat depos-
ited. Damage to the hypothalamus with de-
ficiency of pituitary secretion in early life leads
to adiposity along with failure of sexual de-
velopment, and there is evidence that some
forms of obesity in the adult are of similar caus-
ation. Extreme degrees of adiposity can be
induced in rats by small precisely placed experi-
mental lesions in the tuber cinereum, the mode
of action of which appears to be the develop-
ment of a voracious appetite.

Gross abnormalities of the hypothalamus or
of endocrine function have not been demon-
strated in the great majority of obese subjects
investigated, but it may be that more subtle
variations in the functioning of these organs
are of importance.

Structural changes. Apart from the increase
in size of the normal depots, e.g. the subcutane-
ous tissue, the omentum, retroperitoneal tissues
and epicardium, adipose tissue in obesity may
extend to sites where it is normally absent. For
example, in pathological adiposity of the heart,
adipose tissue extends along the lines of con-